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OCHOBHBIE CBONCTBA

[oBOpA NO HayKe, OrHeTyLWMTENMU —
3TO TeXHUYecKkue YCTPOMUCTBA,
npeaHasHavyeHHble ANA TyLWeHUA
noXxapoB B Ha4yanbHOW CcTaguun uUx
BO3HUKHOBEHMSI.

OTeyecTBeHHasd NPOMbILWIEHHOCTb
BblNyCKaeT OrHeTyLwuTenm,
KOoTOopble Knaccuduumpyrotcs no
paay napaMeTpoB, a WMEHHO:
BUAYy OrHeTywawmx CpencrTs,
oobLemy Kopnyca, cnocooy
nogayv orHeTywlawero cocraBa u
BUAY NYCKOBbIX YCTPOUCTB.




[To 06bemy Koprniyca OrHeTyLwwuTeriv yCrioBHO
noapasgaensioT Ha PYyYHble
ManonutTpaxHble ¢ 00 beMOM Kopnyca Ao 5
n (Takom MOXHO BO3UTbL C cobou B
MallMHe); MNpPOMbIWSIEHHbIe pPYYHble C
obbemMom kKopnyca 5..10 n (ana odgwuca
Unu Aoma) . CTauMOHapHble n
nepegBuXHble C o0b6bemMoM Kopnyca
cebiwme 10 n (cambim pa3 pgnA
NMPOMbILWMEHHbIX npeanpuaTun).OnuwiuTte
MPOEKT, He YynoTpeodnas TexXHU4YeCcKux
TEPMUNHOB



[lo cnocoby nogayn orHeTywawmx
CpeAcTB, TO eCTb KaKMum oopa3om
OrHeTywuTesNb BbiNfieBbiBaeT
cogepXumoe, BblOenaroT YeTbipe rpynnbl
OrHeTyLIuTenen:

- o4 AaBrieHueM rasoB, oopasyrowmxcsa B
pe3ynbrate XMMU4YeCKOWU peaKkLuumn
KOMMNOHEHTOB 3apAAaa;

- oA AaBJrieHUeM rasos, NogaBaeMbIX U3
creuuanbHOro 0anrfioH4YmKa,
pa3mMeLlleHHOro B Kopryce OrHeTyLIuTens;

- Noa AaBneHMeM rasoB, NpeaBapUTeNbHO
3aKa4yaHHbIX HENOCPEeACTBEHHO B KOpnyc
OrHeTYLUUTEens;

- o4 COOCTBEHHbLIM AaBlieHUuem
OrHeTyLwiawiero cpeacTaa.



[lo BuMAy nNyCKOBbLIX YCTPOMUCTB,
OrHeTywuTenM noapasaensiloT Ha
yeTblpe rpynnbl:

C BEHTUJIbHbLIM 3aTBOPOM,

C 3anopHO-NYCKOBbM YCTPOUCTBOM
NMUCTOSIETHOrO TUNA;

C NYCKOM OT NMPONAaTpPoHa;

C MYCKOM OT MOCTOSAHHOIO UCTOYHMUKA
aaBrieHUs.



[lo BuOy oOrHetywawmx cpencTs,
KOTOpbleé HaxoaAaTcA B OannoHe,
OrHeTywuTesnu ObLIBaKoT:

XUAKOCTHbIE;
NeHHbIe;

YINeKUCIIOTHbIE;
a’3po30sibHble (XN1aaoOHOBbIE);
NOPOLUKOBbIE;
KOMOMHUpPOBaHHbLIE.



XUJAKOCTHBIE OTHETYIIUTEJIN
(OXK)

B kauyecTBe XUAOKMX OrHeTywawux COCTaBOB
OObIYHO NPUMEHSAIOT BOAHbIE pacTBOpbLI
pPa3fMYHbIX XUMUYECKMX COeaUHEHUN UM BoAy C
Aob6aBKkaMU NOBEPXHOCTHO-aKTUBHbLIX BeLleCTB,
TO eCTb MNepeKkpbIiBawWMUX AOOCTYN Kucnopony.
[loka orHetrywuTtenuM ¢ 3TUMU cCOCTaBaMU He
MOJSIY4YMUIIN LUMPOKOro pacnpocTpaHeHUusl, TaK Kak
MOryT WCNOJIb30BaTbCA TONMIbKO B 30Hax C
Kpyrrnoroan4HbIMum NOJIOXUTENbHbLIMU
Temnepatypamu. XoTa COBpeMeHHble pa3paboTku
NO3BOSIAIOT NPU onpeaerieHHbIX AobaBKax B BoAY
.g,ce:px(aTb Aunana3oH Temnepartypsbl ot - 10 go + 50



XupakoctHble orHetywutenu (OX) npumeHsoT
raBHbIM oOOpa3oM nMNpu TYLWEHUU 3aropaHum
TBepAbIX MaTepuarnosB opraHn4eckoro
NPOUCXOXAOEHUSA: ApPpeBeCUHbl, TKaHU, bymarn wm
Ap. B kayecTBe OrHeTtyliailiero cpeacrBa B HMUX
Mcnonb3yrwT BOoAY B YUCTOM Buae: Boay C
Aob6aBKkaMM NOBEPXHOCTHO-aKTUBHbLIX BeLleCcTB
(NMAB), ycuUnuBamoLmx ee OrHeTyLiallyro
CMOCOOHOCTbL; BOAHbIE PAacTBOPbl MUHeparnbHbIX
conewu.

OrHetywutenun OX, HecmoTpas Ha nNpPOCTOTY
KOHCTPYKUMU n oocnyXunBaHus, nmeroT
orpaHU4YeHHoe nNpuUMeHeHMe, TakK KakK (3a
UCKIMIOYEeHNEeM OrHeTywuTenem C pacTBOPOM
“nerkas BoAa’) He npurogHbl AnNs TyweHUs
HedpTenpoayKTOB, a TaKXe MOTOMY, YTO BOAHbIE
pacTBOpPbl MMHeparibHbIX COJfien O4YeHb CUIIbHO
KOPPO3NPYIOT KOPpNyC N BbIBOAST €ro u3 CTpos, To
€CTb Koprnyca npoCcTO HanpoCTO pXXaBeloT.



OTHETYIIUTEJN MEHHBIE
(OXIT)

B neHHbIX OrHeTywutensax nNPUMEHAT nunbo
XUMUYECKYIO TMEeHY, MOJZIYYEeHHYK U3 BOAHbIX
pacTBOpPOB KUCNOT U Lerio4yen, nMb6o Bo3QYyLUHO-
MEeXaHU4YeCKYH0 NneHy, oopa3oBaHHYIO U3 BOOHbIX
pacTBOpPOB neHooobpa3oBaTerneun NMOTOKOM
paboyero rasa: Bo3gyxa, azota UMIn Yrnekucnoro
rasa.

OrHeTtywutenn xumumyeckume neHHble. OXI1 nmeroT
LUMPOKYHO obnacTtb NpPUMeHeHuUs, 3a
UCKIOYEeHneM criy4yaeB, Korga OrHeTylualluu
3apsi;i cnocobcCcTByeT pa3BUTUIO  Mpouecca
ropeHus unu ABnAeTcH NPOBOAHNKOM
3NEeKTPUYECKOro TokKa.



YuutbiBasi Hanuuue B 3apsgax CEpPHOWM KUCHOThI,

Heob6xoaumMo NPoABNATb MaKCUMyM
OCTOPOXXHOCTU KaK Npu 3apsapke, Tak U npu
paboTte C OrHeTyLunTesnem, ncnonb3ys

HeobxoaAuMble cpeacTBa XMMUYECKON 3aLlUThbI.

OrHetywuntenn Ttuna OXI1 oGnagawT pagom
HeAOCTaTKOB: Y3KUN TemnepaTypHbIN Ouanas3oH
paboTbl; 3aBUCUMOCTbL MNapaMeTpoB (BpemsA
BbiIOpoca 3apsgaa, AanbHOCTb CTpPyM) OT

TeMnepartypbil OKpYy>KatoLlen cpeabl;
BO3MOXHOCTb MOBpPEeXAeHUA O00beKkTa TYLUeHUS;
HeBbICOKas orHeTyLuaLyas CNOCOOHOCTb;

HeobxoaAMMOCTb nepe3apsakm (1 pa3 B roa);
Heo0XoAUMOCTb YCUNTIEHHOro aHTUKOPPO3UOHHOIO
NMOKPbLITUA KOopnyca.



OrHETYILUWTEJIN BO3IYIIHO
[IEHHBIE (OBII)

B KayecTtBe oOrHertywawero cpeacrsa B
otedyecTBeHHbIX OBIl npumeHardT 6 %-HbIn
BOAHLIN pacTBOp neHooobpa3oBartensa M0O-1, a

B 3apyOeXxHbIX CTpaHax — BOAHbLIA PacTBOpP
cMaumBartens “nerkas soga’.

OrHetywawana (cnocodbHocTb) 3thdeKTUBHOCTDL
orHetywuteneun OBIl1 B 2,5 pa3a Bbiwe, 4yem y
OXI1, a TakXKe BbilWe Npyu oAUNHAKOBOW €MKOCTU
3apyoOexHbIX oOpa3LoB.



lMpeoHa3Ha4YeHbI ansa TyLleHuns BO34YLUHO
MeXaHU4YeCKONn TMNeHOU cpeoHen KpPaTHOCTU
NoXapoB BCeX [ropYMx mMartepuanoB, 3a
UCKIIOYEeHNEeM L EeSTOYHbIX MeTarnsnoBs,
3NIeKTPOyCTaHOBOK Noa HanpsiXeHMemM U BelLecTB,
ropeHMe KOoTopbIX MnpoucxoauT 6e3 pgoctyna
BO3A4yXa.

K HepocTtaTtkam orHetywutenen OBIl oTHocsATcH
OnATb Xe Y3KUU TemnepaTtypHbIM AuanasoH

NpUMeHeHus, BbICOKas KOPpPO3UOHHasA
aKTUBHOCTb 3apsaa, a TaK Xe, Kak U npu pabote ¢
OrHeTyLInTenamMmmu TMNa OX n OXIl,

HEBO3MOXHOCTb TNpUUMEeHEeHUsa npu TYyLWeHUu
NnoXapoB U 3aropaHun J3NeKTpoOoyCTaHOBOK MNMoA
HanpaXeHnem, Tak Kak CMeCb npoBoAUT TOK, U
NOMNbITKa TYWWeHUA NpUuBoAuUT K yAadpy TOKOM.






VIJIEKUCJIOTHBIE
OrHETYIIUTEJIU (OY)

OrHetywawum cpeacteBom COs3 -orHerywurteneu
ABNAETCA  CXMXEeHHbIN  AWOKCcuAa  yrnepopaa
(yrnekucnora, KaKk B rasvpoBaHHOW Boge).
YrnekucrnioTHble OrHeTywmTenu noapasaenstorcs
Ha py4Hble, NnepeaBMXHbIe U CTauMOHapPHbIe.

Py4yHble ManomarHuTHble npeAaHa3Ha4vyeHbl AOns
TYWeHUs 3aropaHuM B 3fIeKTPOyCTaHOBKax noAa
HanpsbkeHnem po 1000B, a Takke pasfIMYHbIX
BeleCcTB U MaTepuanoB, 3a MUCKIIIOYEHUEM TeX,
KOTOpbIe MOryT ropetb 6e3 gocrtyna Bo3ayxa.



lMepeaBuXHble npeAHa3Ha4dYeHbl AONA  TyWeHus
NoOXXapoB roprYMX U NEerkoBoCrniaMeHAKLUNXCS
XnogkKkocrteum Ha nnowaau no 5 M2,
3NeKTPOYyCTaHOBOK HebonbLINX pa3Mepos,
HaxoaALwmMxca noa HanpsXXeHuem, ABuUraTerieu
BHYTPEHHEro CropaHusi, a TaKXe 3aropaHuu W
NoXapoB B TeX CIiy4yaax, Korga mnpuMeHeHue
BOAbl He AaeT nonoxutenbHoro 3ddhekra wnu
HeXxenartesnibHO (Hanpumep, B My3efX, KAPTUHHbIX
ranepesx, apxumBax u T. n.).

K HepoctaTkam OY MOXHO OTHECTU TO, YTO Npw
paboTe ¢ HUM Hernb3S NpUKacaTbCA OrofieHHbIMU
YacTAMMU Tena K pacTpyoOy orHetywutensa T.K. Npwu
Bbixoae YIrIeKNCNoThl n3 pacTpyoba
orHetywutensa cosgaetca Temnepartypa -750 C
YTO MOXET NMPUBECTUN K N30TEPMUYECKUM OXXOoram,
TaK KaK Xonoa cepbEe3HO O0Xuraer.






ADPO30JIbHBIE
OI' HETYLUUTEJIN

A3pO3OJ1beIe orHetywuTtenun npeaHa3Ha4d4eHbl AnNAd TyweHus
3aropaHmu nerkopocnjiamMmeHArnLWwmnxcs n roprovyumnx
XupgkKocrtem, TBepAbiX BelWecCTB, J3JIeKTPOYyCTaHOBOK oA
HarnpsxXeHnem n Pa3JINYHbIX MaTepuanos, KpomMe
WweJIO4YHbIX MeTasnsfoB U Kucriopoacogepxawumx sellecTB.

B a’3po30sibHbIX OrHETYLUIUTENIAX B Ka4vyecTBe OrHeTylualiero
cpeAcTBa NPUMEHSAIT napooo6Gpa3syoume
ranomgupoBaHHble yrnesogopoabl (OpoOoMUCTbIM  3TUN,
XJlafoH, CMeCb XJIaAOHOB UNN CMeCb OpoMuUCcTOro aTuna ¢
XJ1aAo0HOM, COCTaBbl CX0 u Aap.).

K HegocTaTkam aspo30sibHbIX OFHETYLUUTEeNen MOXHO OTHEeCTHU
TO, YTO npu paboTte C HUMM HaAo cobnwAaTb TEXHUKY
Oe3onacHOCTU T.K. OrHeTyllawme BellecTBa ABJAKTCA He
XernaTtesibHbIMU ANSA BAbIXaHUA YeJyiOBeKOM.



OTrHETYILIUTEJN
[TOPOILIKOBBIE (OI1)

JTO caMbliun nonynsipHbIN T™N
orHetywurternen. Ux npumeHaroT Ansa
NMUKBMOaUMm 3aropaHvMm M noxapos
Bcex knaccoB (A, B, C, O, E). OIl
BbIMYCKAKTCA TPeX TUNOB: pPY4Hble
(nepeHOCHbLIe), nepegoBUXHble WU
CTaLMOHapHbIe.



B kauyecTBe OrHertywawero BeLiectBa UCMNONb3YyHOT
NMOPOLUKM oOLwWero n cneyuanbHOro HasHa4yeHwus:
MOPOLUKM OOLiero HasHa4YeHuUs1 UCNOSb3YKT NpuU
TyweHun noxapoB U 3aropaHum JIBX u DNX,
rasoB, ApeBeCuHbl WU ApPpYyrux maTtepuanoB Ha
OCHOBe yrnepoga, a NOPOLWKKU chneuuarbHOro
Ha3Ha4YeHMA MNPUMEHAKT nNpu  JNMKBMAauuu
NoXapoB W 3aropaHuM LWEeNoOYHbIX MeTansos,
anroMUHUN- u KPpeMHUMNOPraHN4YecKnx
coeguHEeHUU n apyrmx NnMpodopHbIX (CNOCOOHbIX
K CAaMOBO3ropaHuio) BeLLecTB.

K HepgocTtaTtkaM OI1 MOXHO OTHeCTU TO UYTO Mnocne
UCMONb30BaHUA  OrHeTywuTena He  Bceraa
yaaetcAa yobOpaTb MUCNonb3yeMbiu MOPOLUOK.
Hanpumep npu TywieHun asurartens aBTomoouns
Macrio, NOPOLUOK U TemMnepaTtypa co3paroT Takue
NoOoOYHbIE SIBFNIeHUA, 4yTo BOCCTAaHOBMTb
paboToCcnocoOHOCTL ABuratensa ObiBaeT O4Ye€Hb
TpyaHo. Takmm obpas3om Kpyr npuMeHeHus
HEeCKOJIbKO Cy)XaeTcCHl.






